
Yolla 3D Seismic Survey

Processing Report

Area: Bass Basin Block T/L 1

March 2010
Origin Energy Limited

Report Authors: Bjorn Muller and Chris Dinneen

DownUnder GeoSolutions Tel: +61 8 9287 4100
80 Churchill Ave Fax: +61 8 6380 2471
Subiaco   WA   6008  Web www.dugeo.com

http://www.dugeo.com/


Yolla 3D Processing Report
March 2010

Table of Contents
1 Introduction                                                                                                        ....................................................................................................  4  
2 Survey Datum                                                                                                     .................................................................................................  4  
3 Survey Location                                                                                                 .............................................................................................  5  
4 Processing Objectives                                                                                      ..................................................................................  6  
5 Key Personnel                                                                                                    ................................................................................................  7  
6 Data Acquisition Parameters                                                                            ........................................................................  8  
7 Processing Grid Information                                                                            ........................................................................  9  

7.1   Pre Migration Processing Grid Coordinates (AGD84):                                   ...............................  9  
7.2   Post Migration Output Grid Coordinates (GDA94):                                         .....................................  9  

8 Final Processing Sequence                                                                            ........................................................................  10  
9 Processing                                                                                                        ....................................................................................................  11  

9.1 Data reformat and navigation merge                                                             .........................................................  11  
9.2 Tidal Statics                                                                                                   ...............................................................................................  11  
9.3 Source signature zero phasing                                                                      ..................................................................  11  
9.4 Swell noise attenuation                                                                                  ..............................................................................  12  
9.5 Shot Point Interpolation                                                                                 .............................................................................  13  
9.6 Dip Filtering                                                                                                    ................................................................................................  13  
9.7 Surface Multiple Attenuation (SMA)                                                              ..........................................................  14  
9.8 Tau-P Deconvolution                                                                                     .................................................................................  14  
9.9 Radon Velocity Model building                                                                      ..................................................................  14  
9.10 Pre Migration Radon Demultiple                                                                   ...............................................................  15  
9.11 Gun and cable correction                                                                              ..........................................................................  15  
9.12 Kirchhoff Pre Stack Depth Migration                                                             .........................................................  16  
9.13 Anisotropic pre-stack model building                                                             .........................................................  17  
9.14 Regularization (DUGREG)                                                                            ........................................................................  18  
9.15 Full Volume Pre Stack Anisotropic Kirchhoff Depth Migration                      ..................  18  
9.16 Post Migration Radon Demultiple                                                                  ..............................................................  19  
9.17 Muting                                                                                                            ........................................................................................................  19  
9.18 Offset weighting                                                                                             .........................................................................................  20  
9.19 Stack                                                                                                              ..........................................................................................................  20  
9.20 Angle Stack                                                                                                    ................................................................................................  20  

yollaRepro_002 Origin Energy Page 2 of 32



Yolla 3D Processing Report
March 2010

10 Post Stack Processing                                                                                    ................................................................................  21  
10.1 Frequency Enhancement                                                                              ..........................................................................  21  
10.2 Scaling                                                                                                           .......................................................................................................  21  
10.3 Polarity and Phase                                                                                        ....................................................................................  21  

11 Conclusion                                                                                                        ....................................................................................................  22  
12 Appendices                                                                                                       ...................................................................................................  23  

12.1 Acquired Lines                                                                                               ...........................................................................................  23  
12.2 Deliverables                                                                                                   ...............................................................................................  28  
12.3 EBCDIC header (example)                                                                            ........................................................................  30  
12.4 Zerophasing coefficients                                                                                ............................................................................  31  
12.5 References                                                                                                    ................................................................................................  32  

yollaRepro_002 Origin Energy Page 3 of 32



Yolla 3D Processing Report
March 2010

1 Introduction
The Yolla 3D seismic survey was acquired by Western Geophysical using the seismic 
vessel  M/V  WESTERN ATLAS during  February  and March 1994.   The Yolla  3D 
survey is located offshore Australia in the Bass Basin.  It  consisted of 13618 line 
kilometres.
The dataset was processed from SEGY field tape copies (with merged navigation) by 
DownUnder GeoSolutions in their Perth office from July 2009 to December 2009.

2 Survey Datum
The data was recorded on the AGD-84 datum.  The data was processed on this 
datum up to migration stage.  The final processed output data was converted to the 
GDA94 datum. 
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Projection: Universal Transverse Mercator
Zone: 55
Datum: AGD-84 
Central Meridian: 147º East
Scale Factor on Central Meridian: 0.9996 
False Northing: 10000000.00N
False Easting: 500000.00E
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3 Survey Location
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Fig 1: Yolla3D Survey Location 
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4 Processing Objectives
The goals of the reprocessing were varied and detailed.  They were to

1. Optimise the resolution and amplitude preservation at the top EVCM level. 
2. Optimise the resolution and amplitude preservation within the Eastern View 

Coal Measures reservoir section (2458-2973 Sands).
3. Optimise the resolution and amplitude preservation within the Late Cretaceous 

(TuFl60 Basement).
4. Optimise the resolution and lateral placement of the large and small scale 

faulting.
5. Optimise the resolution and lateral placement of dykes.
6. Improve resolution of the sill intersected in the Yolla wells.
7. Improve imaging of the volcanics intersected at the base of Yolla 1.
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Fig 2:  A typical section showing the location of the volcanics, coals and reservoir.
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5 Key Personnel
The main personnel involved with the project were:

Origin Energy:
Randall Taylor Chief Geophysicist
Darren Rutley Principal Geophysicist

DownUnder GeoSolutions:
Matthew Lamont Managing Director 
Bjorn Muller Principal Geophysicist
Chris Dinneen Processing Geophysicist

yollaRepro_002 Origin Energy Page 7 of 32



Yolla 3D Processing Report
March 2010

6 Data Acquisition Parameters

Country of Survey: Australia
Area of Survey: Block T/L 1 in the Bass Basin
Data Type: Marine 3D
Survey Name: Yolla 3D Seismic Survey
Acquisition Record Length: 6000ms
Acquisition Sample Interval: 2ms
Acquisition Filter Applied: 6/18 [Hz]/[dB/oct] – 196/214 [Hz]/[dB/oct]
Number of Sources: 2
Source Separation: 50m
Shot Interval: 25m
Source Depth: 6m
Streamer Length: 3000m
No. Streamers: 3
Channel Interval: 12.5m
No. Channels: 240 per streamer
Streamer Depth: 10m
Inline Near Offset: 143m
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7 Processing Grid Information

7.1 Pre Migration Processing Grid Coordinates (AGD84):

Inline Crossline UTM-X UTM-Z
34 117 402055 5573294

34 1676 412755 5589581

905 1676 394556 5601537

905 117 383856 5585250

7.2 Post Migration Output Grid Coordinates (GDA94):

Inline Crossline UTM-X UTM-Z
34 117 402168.81 5573478.48

34 1676 412868.767 5589765.72

905 1676 394669.620 5601721.71

905 117 383969.663 5585434.473

yollaRepro_002 Origin Energy Page 9 of 32



Yolla 3D Processing Report
March 2010

8 Final Processing Sequence
● Reformat from SEGD to Internal Format
● Tidal Statics
● Source Signature Zero Phasing
● Swell Noise Attenuation 
● Shot Point Interpolation to De-alias Multiple Energy
● Dip Filter
● Surface Related Multiple Elimination
● Tau-P Deconvolution and Mute in Tau-P Domain

○ Operator: 600ms
○ Gap: 32ms

● Radon velocity model building
● Pre-Migration Radon demultiple

○ Model: -300 to 2500ms at 3500m
○ Mute: 120 to 2500ms at 3500m

● 2 Iterations of Kirchhoff Depth Migration Velocity Model Building
● Anisotropic parameter fields derivation
● Regularization (DUGREG)
● Tomograpic update (2iterations)
● Full Volume Pre-Stack Kirchhoff Anisotropic Depth Migration
● Post Migration Radon Demultiple

○ Model: -100 to 500ms at 3200m
● Inner and outer trace muting
● Blackman Offset Weighting
● Stack
● Scaling
● Frequency Enhancement
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9 Processing

9.1 Data reformat and navigation merge

Data was read from SEGD tapes, reformatted and the geometry information (P1/190) 
used to update the seismic trace headers.

9.2 Tidal Statics

Tidal variation cause statics shifts between sail lines.  These shifts are corrected by 
calculating static corrections based on tidal tables. 
The tidal statics corrections are outlined in the processing test report (pages 7 – 9).

9.3 Source signature zero phasing

The objective of source signature conversion is to convert a far field signature to a 
more suitable (fit for purpose) signature.  This may include a minimum phase wavelet, 
which  is  a  prerequisite  for  spiking  deconvolution  or  alternatively  a  zero  phase 
signature that is more desirable for interpretation and controlled phase processing.
The far field signature can be measured or modelled.  A filter is then designed to 
convert  the  far  field  signature  to  it's  zero  or  minimum  phase  equivalent  without 
changing the amplitude spectrum of the signature.  This filter is then applied to the 
seismic data.  For this dataset the bubble was also removed during the zerophasing 
process.

See the  designature report and the  processing test  report (pages 3-6)  for  further 
detail. 
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Parameter values:
Far field signature:  Modelled using source 

parameters
Desired output phase: Zero phase
Sample Interval: 2 ms
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9.4 Swell noise attenuation

Swell  noise  is  generally  caused  by  rough  sea  conditions,  particularly  when  the 
streamers  are  towed  at  a  shallow  depth.   Swell  noise  is  removed  in  the  time–
frequency domain.  The median spectral  amplitude within frequency sub-bands is 
calculated within temporal and spatial windows.  If a sample value exceeds a user 
defined threshold (measured relative to the median value) the sample is interpolated 
from the adjacent data in the sub-band.
Swell noise attenuation was tested in various domains in an effort to determine if the 
noise was more randomly distributed in these domains.  Swell noise removal in the 
CDP domain proved very efficient.  An added advantage of applying the swell noise 
attenuation here, was that the events were flat after application of normal  moveout 
correction, which improved the result of interpolating the noisy sub-bands.  
Cascaded  swell  noise  removal  processes  were  used,  as  a  single  pass  was  not 
effective enough at removing all of the swell noise.

See the swell noise attenuation tests in the processing test report. 
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Time window: 64 ms
Spatial window: 7 traces
Threshold: 500%
Domain: CDP with NMO applied 
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9.5 Shot Point Interpolation

Interpolation of extra shot points result in a finer trace spacing in the CDP domain. 
Multiples and dipping noise with large moveout from near to far traces are usually 
aliased  in  the  CDP  domain  due  to  the  sparse  sampling.   By  interpolating  shot 
positions one can de-alias this energy.  This is important for any processes that are 
implemented in this domain, e.g. Radon demultiple and Stacking.  

See the processing test report (pages 10 – 15) for further detail. 

9.6 Dip Filtering

Several tests were run to remove the strong dipping noise observed on the shot 
records.  These tests included different velocity cuts applied to shot records with and 
without normal moveout correction applied.  It was found that these filters remove 
some of the useful diffraction energy in the data.  A methodology was therefore 
derived to try and preserve these diffractions.  By performing the filtering in the CDP 
domain the primary energy can be better protected after normal moveout. However 
one must also be careful not to remove remove energy that may be needed by 
subsequent processes e.g. multiples.

See the processing test report (pages 16-24) for further detail.
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Parameter values:
Pre interpolation shotpoint spacing : 50.0 m
Post interpolation shotpoint spacing : 12.5 m

Parameter values:
Domain of Dip filter application: CDP with NMO applied
Dips attenuated : 8.22 – 17.0 ms / trace
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9.7 Surface Multiple Attenuation (SMA)

Surface multiple attenuation is based on the premise that the seismic data set itself 
contains all the information required to predict surface multiples.  The multiple model 
is computed via an auto-convolution method of the input data.  The resulting multiple 
model is then adaptively subtracted from the input data. 

See the processing test report (pages 38-44) for further detail. 

9.8 Tau-P Deconvolution

Deconvolution in the T-X domain is hampered by the aperiodicity of multiple events 
recorded at non-zero offsets.  In the Tau-p domain multiples are periodic for a flat sea 
floor and can therefore be more effectively removed by deconvolution.

Tests were run for predictive gaps of 32, 42 and 52 ms and operator lengths of 320 
and 600ms.  Muting was also applied to remove some residual dipping noise.  The 
mute is tapered in tau and p directions to minimize transform artefacts.
See the processing test report (pages 45-57) for further detail. 

9.9 Radon Velocity Model building

A velocity analysis was performed on a 1 x 1km lattice using DUG's Valery velocity 
picking package.  This model was used in the Pre-Migration Radon Demultiple.
See the velocity report for further detail. 
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Parameter values:
    Gap                         32 ms
    Operator Length:            600 ms
    Design window length: 2000 ms (sliding)
    Muting in tau-p domain: (p-taper : 10 traces Tau-taper : 12 ms)
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9.10 Pre Migration Radon Demultiple

Radon demultiple involves transforming normal moveout corrected common midpoint 
or image point gathers from X-T domain into the Tau-P domain.  The seismic data is 
modelled with a series of parabolic or hyperbolic curves that are fit to the data using a 
least squares method.  Primary and multiple energy transform to different locations in 
Tau-P space,  which  can be exploited  to  remove  unwanted events.   The primary 
energy is normally removed and the multiple energy transformed back to X-T domain 
and subtracted from the input gathers.
See the radon testing report and the radon update report for further detail.

9.11 Gun and cable correction

A gun and cable static correction of 10.6ms was applied to the data to correct it to 
mean sea level.  This was calculated using the following equation:

Static = (Gun depth + Cable depth) / Water velocity
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Parameter values:
Number of p traces: 300
Model: -300ms to 2500ms at 3500m 
Multiple Model: 120ms to 2500ms
Basis Function: Hyperbolic

Parameter values:
Gun Depth: 6m
Streamer Depth: 10m
Water Velocity: 1500m/s
Static Correction: +10.6m/s
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9.12 Kirchhoff Pre Stack Depth Migration

Kirchhoff pre-stack depth migration requires the computation of travel times at every 
image point in subspace.  These travel times are calculated through the wavefront 
reconstruction method and the maximum energy travel times are utilized.  Operator 
aliasing frequency limits are calculated along the lines of Abma et. al. (1999) and anti-
aliasing is implemented as aperture-dependent lowpass temporal filtering of the input 
data as proposed by Gray (1992).  The amplitude maps for true amplitude migration 
are calculated using a method based on Dellinger et. Al (2000).

The data went through two iterations of velocity model updating.  The velocity model 
was updated via Deregowski loop. Picking events in the deeper part of the data 
proved very difficult. DUG developed a methodology to improve picking.  This was 
achieved by running full Pre stack depth migrations on the volume using scaled 
versions of the migration velocity field below 2500m.  These output migrations were 
converted back to time and back to depth using the initial velocity field (unscaled) for 
the time to depth conversion.  The velocity was then picked on stack volumes using 
DUG's Insight software package.
This updated velocity field was used to derive anisotropic parameters. (see next 
section)

yollaRepro_002 Origin Energy Page 16 of 32

Parameter values:

Iteration 1 Iteration 2
Offset Bins 160m-3160m [100m] 370m-3970m [200m]
Aperture 3000m 3000m
Depth Step 5m 3m
Input Grid 25.0m x 6.255m 25.0m x 6.25m
Output Grid 25.0m x 12.5m 25.0m x 12.5m
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9.13 Anisotropic pre-stack model building

The proposed flow for the anisotropic pre-stack migration is firstly to use DUG’s 
geostatistical velocity scaling capability. DUG’s methodology has provided an 
approximate tie all wells while producing a stable velocity profile away from wells. The 
workflow comprises:

1. Migrate using scaled velocity field 
2. Pick velocities
3. Calculate anisotropic delta field from velocities picked in step 2 above
4. Migrate 5 times with different epsilon/delta fields (epsilon=1,1.625,2.25,2.875 

&3.5)
5. Interpret Epsilon field
6. Migrate with anisotropic velocity field
7. Pick residuals and perform reflection grid tomography

(Repeat steps 6 and 7 four times)
8. Produce final output

The limited offset range recorded for this data may have been a limiting factor in 
estimating higher resolution epsilon values for this dataset. 
The velocity field derived from the two iterations of “Deregowski loop” was 
geostatistically scaled using the supplied well information as shown in the velocity 
model building report. 

This geostatistically scaled velocity field was then used to migrate the data.  The 
Delta field was then estimated from the residual moveout picked on these output 
gathers as shown in the delta field preparation report.
Two passes of tomographic updating were performed on the data as shown in the 
tomography update report. 
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9.14 Regularization (DUGREG)

DUGREG  is  a  new  seismic  regularisation  workflow  devised  by  Downunder 
GeoSolutions.
DUGREG utilises the wave equation to downward continue the seismic data to a set 
datum, then upward continues it back to the surface.  The returned, upward continued 
data has a trace perfectly positioned at the centre of each (inline/crossline/offset) bin. 
Azimuth and sampling issues are fully accounted for and it is capable of processing 
both marine and land data.
During the regularization all traces were input and the regularized data was output on 
a 25x12.5m grid (see DUGREG velocity report).

9.15 Full Volume Pre Stack Anisotropic Kirchhoff Depth 
Migration

yollaRepro_002 Origin Energy Page 18 of 32

Parameter values:
Offset Bins: 370m-6170m [100m] 
Aperture: 3000m
Depth Step: 3m
Input Grid: 25.0m x 12.5m
Output Grid: 25.0m x 12.5m
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9.16 Post Migration Radon Demultiple

9.17 Muting

An outer trace mute was applied to the data before stacking in order to suppress 
direct arrivals, refraction energy and NMO stretch.  An inner trace mute was applied 
to suppress remnant multiple.

Inner Mute Outer Mute
Time Offset Time Offset
1900 1 0 0
2000 100 4 460
2200 700 450 560
2500 1000 1300 1650
6000 1300 2700 6150

yollaRepro_002 Origin Energy Page 19 of 32

Parameter values:
Number of p traces:
Model: -100ms to 500ms at 3200m 
Multiple Model: 50ms to 500ms
Basis Function: Parabolic
Application starttime: 1500ms
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9.18 Offset weighting

After NMO correction the residual move out function of multiples is usually close to a
parabola, i.e. proportional to X².  Suppression of multiples can therefore be obtained
by weighting the traces proportional to X rather than using equal weights.
Blackman weights combine this weighting with cosine tapering.
Wi = ( 0.42 + 0.5 cos θi + 0.08 cos 2θi )x
in which
θi = 2π [ x²i – ( x²max + x²min ) / 2 ] / ( x²max + x²min )
This type of weighting was applied to create the fast track stack volume only.

9.19 Stack

The data were stacked using n¹ normalization, where n is the time dependent fold of 
coverage.

9.20 Angle Stack

Incident angle as a function of time and input velocity (RMS) velocity is calculated for 
normal moveout corrected CDP gathers.  The angles are computed using a curved-
ray ray tracing algorithm.  The input RMS velocity functions are smoothed before 
angle calculation.  The T-X domain data is then muted along specified angles or 
converted to angle gathers.  Angle stacks are created by stacking the angle muted T-
X gathers or the angle gathers.

The smoothed RMS velocities (final migration velocity model) were used for deriving 
the angles.

Intercept and gradient volumes were also derived using the 5-35 degree angle range.
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Parameter values:
Angle range: 5 to 15 Degrees
Angle range: 15 to 25 Degrees
Angle range: 25 to 35 Degrees
Velocity for angle calculation: Smoothed RMS function
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10 Post Stack Processing

10.1 Frequency Enhancement

Frequency enhancement was achieved by applying a linear boost of the amplitudes 
with  increasing  frequency.   This  process  is  similar  to  the  rho  filtering  needed  to 
compensate for frequency loss in the slant stacking process.  This produced high 
resolution data without distorting amplitude relationships.  Enhancement was applied 
to 400ms below the supplied EVCM horizon.  A taper length of 500ms was used.

10.2 Scaling

The full stack was scaled using a median based scaling method. 

10.3 Polarity and Phase

No further phase processing was done to the data. The farfield signature was 
converted to zero phase as the first step in the processing.
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Parameter values:
Polarity data : Increase in impedance is a negative number (Trough)

Parameter values:
Temporal window : 1500ms
Spatial window: 301 traces
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11 Conclusion
The derived processing flow resulted in a section with less multiple energy than 
previous processing attempts. In the deeper section multiple energy was still not 
completely removed. These multiple may be inter-bed multiples that are not removed 
by surface multiple attenuation or Radon demultiple. 
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12 Appendices

12.1 Acquired Lines

Line Reel First NavShot Last Navshot Sailline Km's CDP Km's
YOL00001 1shotsegy 292 32 6.5 39
YOL00007 7shotsegy 299 32 6.68 40.05
YOL00013 13shotsegy 307 32 6.88 41.25
YOL00019 19shotsegy 314 32 7.05 42.3
YOL00025 25shotsegy 321 32 7.23 43.35
YOL00031 31shotsegy 329 32 7.43 44.55
YOL00037 37shotsegy 336 32 7.6 45.6
YOL00043 43shotsegy 344 32 7.8 46.8
YOL00049 49shotsegy 351 32 7.98 47.85
YOL00055 55shotsegy 358 32 8.15 48.9
YOL00061 61shotsegy 366 32 8.35 50.1
YOL00067 67shotsegy 373 32 8.53 51.15
YOL00073 73shotsegy 380 32 8.7 52.2
YOL00079 79shotsegy 388 32 8.9 53.4
YOL00085 85shotsegy 395 32 9.08 54.45
YOL00091 91shotsegy 403 170 5.83 34.95
YOL00097 97shotsegy 410 32 9.45 56.7
YOL00103 103shotsegy 417 32 9.63 57.75
YOL00109 109shotsegy 425 32 9.83 58.95
YOL00115 115shotsegy 412 52 9 54
YOL00121 121shotsegy 439 32 10.18 61.05
YOL00127 127shotsegy 447 32 10.38 62.25
YOL00133 133shotsegy 454 32 10.55 63.3
YOL00139 139shotsegy 461 32 10.73 64.35
YOL00145 145shotsegy 469 32 10.93 65.55
YOL00151 151shotsegy 476 32 11.1 66.6
YOL00157 157shotsegy 484 32 11.3 67.8
YOL00163 163shotsegy 491 32 11.48 68.85
YOL00169 169shotsegy 498 32 11.65 69.9
YOL00175 175shotsegy 506 32 11.85 71.1
YOL00181 181shotsegy 513 32 12.03 72.15
YOL00187 187shotsegy 520 32 12.2 73.2
YOL00193 193shotsegy 110 606 12.4 74.4
YOL00199 199shotsegy 110 613 12.58 75.45
YOL00205 205shotsegy 110 621 12.78 76.65
YOL00211 211shotsegy 110 628 12.95 77.7
YOL00217 217shotsegy 110 635 13.13 78.75
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YOL00223 223shotsegy 110 643 13.33 79.95
YOL00229 229shotsegy 110 650 13.5 81
YOL00235 235shotsegy 110 657 13.68 82.05
YOL00241 241shotsegy 126 584 11.45 68.7
YOL00247 247shotsegy 113 672 13.98 83.85
YOL00253 253shotsegy 110 675 14.13 84.75
YOL00259 259shotsegy 116 687 14.28 85.65
YOL00265 265shotsegy 117 694 14.43 86.55
YOL00271 271shotsegy 119 702 14.58 87.45
YOL00277 277shotsegy 120 709 14.73 88.35
YOL00283 283shotsegy 122 717 14.88 89.25
YOL00289 289shotsegy 123 724 15.03 90.15
YOL00295 295shotsegy 124 731 15.18 91.05
YOL00301 301shotsegy 126 739 15.33 91.95
YOL00307 307shotsegy 127 486 8.98 53.85
YOL00313 313shotsegy 143 753 15.25 91.5
YOL00319 319shotsegy 130 761 15.78 94.65
YOL00325 325shotsegy 131 768 15.93 95.55
YOL00331 331shotsegy 133 593 11.5 69
YOL00337 337shotsegy 134 783 16.23 97.35
YOL00343 343shotsegy 135 609 11.85 71.1
YOL00349 349shotsegy 137 798 16.53 99.15
YOL00355 355shotsegy 138 805 16.68 100.05
YOL00361 361shotsegy 140 813 16.83 100.95
YOL00367 367shotsegy 141 820 16.98 101.85
YOL00373 373shotsegy 142 827 17.13 102.75
YOL00379 379shotsegy 144 829 17.13 102.75
YOL00385 385shotsegy 145 829 17.1 102.6
YOL00391 391shotsegy 147 829 17.05 102.3
YOL00397 397shotsegy 148 829 17.03 102.15
YOL00403 403shotsegy 149 749 15 90
YOL00409 409shotsegy 151 829 16.95 101.7
YOL00415 415shotsegy 152 829 16.93 101.55
YOL00421 421shotsegy 154 829 16.88 101.25
YOL00427 427shotsegy 155 829 16.85 101.1
YOL00433 433shotsegy 157 829 16.8 100.8
YOL00439 439shotsegy 158 829 16.78 100.65
YOL00445 445shotsegy 160 356 4.9 29.4
YOL00451 451shotsegy 161 829 16.7 100.2
YOL00457 457shotsegy 162 829 16.68 100.05
YOL00463 463shotsegy 164 829 16.63 99.75
YOL00469 469shotsegy 165 829 16.6 99.6
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YOL00475 475shotsegy 167 829 16.55 99.3
YOL00481 481shotsegy 168 829 16.53 99.15
YOL00487 487shotsegy 170 829 16.48 98.85
YOL00493 493shotsegy 171 829 16.45 98.7
YOL00499 499shotsegy 173 829 16.4 98.4
YOL00505 505shotsegy 174 829 16.38 98.25
YOL00511 511shotsegy 175 829 16.35 98.1
YOL00517 517shotsegy 177 829 16.3 97.8
YOL00523 523shotsegy 178 829 16.28 97.65
YOL00529 529shotsegy 180 815 15.88 95.25
YOL00535 535shotsegy 181 829 16.2 97.2
YOL00541 541shotsegy 183 829 16.15 96.9
YOL00547 547shotsegy 184 829 16.13 96.75
YOL00553 553shotsegy 186 829 16.08 96.45
YOL00559 559shotsegy 187 829 16.05 96.3
YOL00565 565shotsegy 188 829 16.03 96.15
YOL00571 571shotsegy 190 829 15.98 95.85
YOL00577 577shotsegy 191 829 15.95 95.7
YOL00583 583shotsegy 208 467 6.48 38.85
YOL00589 589shotsegy 194 829 15.88 95.25
YOL00595 595shotsegy 196 829 15.83 94.95
YOL00601 601shotsegy 197 829 15.8 94.8
YOL00607 607shotsegy 198 829 15.78 94.65
YOL00613 613shotsegy 200 829 15.73 94.35
YOL00619 619shotsegy 201 829 15.7 94.2
YOL00625 625shotsegy 203 829 15.65 93.9
YOL00631 631shotsegy 212 829 15.43 92.55
YOL00637 637shotsegy 748 128 15.5 93
YOL00643 643shotsegy 744 129 15.38 92.25
YOL00649 649shotsegy 740 131 15.23 91.35
YOL00655 655shotsegy 735 132 15.08 90.45
YOL00661 661shotsegy 732 133 14.98 89.85
YOL00667 667shotsegy 728 135 14.83 88.95
YOL00673 673shotsegy 724 136 14.7 88.2
YOL00679 679shotsegy 720 138 14.55 87.3
YOL00685 685shotsegy 716 139 14.43 86.55
YOL00691 691shotsegy 712 141 14.28 85.65
YOL00697 697shotsegy 709 147 14.05 84.3
YOL00703 703shotsegy 705 143 14.05 84.3
YOL00709 709shotsegy 701 145 13.9 83.4
YOL00715 715shotsegy 697 145 13.8 82.8
YOL00721 721shotsegy 693 148 13.63 81.75
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YOL00727 727shotsegy 689 149 13.5 81
YOL00733 733shotsegy 685 150 13.38 80.25
YOL00739 739shotsegy 681 152 13.23 79.35
YOL00745 745shotsegy 677 153 13.1 78.6
YOL00751 751shotsegy 671 154 12.93 77.55
YOL00757 757shotsegy 669 156 12.83 76.95
YOL00763 763shotsegy 665 158 12.68 76.05
YOL00769 769shotsegy 661 159 12.55 75.3
YOL00775 775shotsegy 657 160 12.43 74.55
YOL00781 781shotsegy 653 162 12.28 73.65
YOL00787 787shotsegy 649 163 12.15 72.9
YOL00793 793shotsegy 645 165 12 72
YOL00799 799shotsegy 641 166 11.88 71.25
YOL00805 805shotsegy 637 168 11.73 70.35
YOL00811 811shotsegy 615 169 11.15 66.9
YOL00817 817shotsegy 629 170 11.48 68.85
YOL00823 823shotsegy 625 172 11.33 67.95
YOL00829 829shotsegy 621 173 11.2 67.2
YOL00835 835shotsegy 617 183 10.85 65.1
YOL00841 841shotsegy 613 172 11.03 66.15
YOL00847 847shotsegy 609 177 10.8 64.8
YOL00853 853shotsegy 605 179 10.65 63.9
YOL00859 859shotsegy 601 188 10.33 61.95
YOL01055 1055shotsegy 358 40 7.95 47.7
YOL01067 1067shotsegy 340 40 7.5 45
YOL01085 1085shotsegy 184 40 3.6 21.6
YOL01115 1115shotsegy 420 80 8.5 51
YOL01133 1133shotsegy 410 40 9.25 55.5
YOL01145 1145shotsegy 345 38 7.68 46.05
YOL01187 1187shotsegy 510 40 11.75 70.5
YOL01343 1343shotsegy 140 780 16 96
YOL01349 1349shotsegy 140 370 5.75 34.5
YOL01367 1367shotsegy 150 810 16.5 99
YOL01421 1421shotsegy 300 825 13.13 78.75
YOL01439 1439shotsegy 170 545 9.38 56.25
YOL01451 1451shotsegy 170 820 16.25 97.5
YOL01469 1469shotsegy 175 820 16.13 96.75
YOL01487 1487shotsegy 170 820 16.25 97.5
YOL01499 1499shotsegy 173 820 16.18 97.05
YOL01517 1517shotsegy 177 820 16.08 96.45
YOL01595 1595shotsegy 335 820 12.13 72.75
YOL01637 1637shotsegy 206 820 15.35 92.1
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YOL01649 1649shotsegy 735 365 9.25 55.5
YOL01661 1661shotsegy 605 140 11.63 69.75
YOL01667 1667shotsegy 720 175 13.63 81.75
YOL01679 1679shotsegy 450 140 7.75 46.5
YOL01685 1685shotsegy 680 145 13.38 80.25
YOL01709 1709shotsegy 701 155 13.65 81.9
YOL01739 1739shotsegy 681 160 13.03 78.15
YOL01751 1751shotsegy 541 160 9.53 57.15
YOL01817 1817shotsegy 385 695 7.75 46.5
YOL01835 1835shotsegy 260 620 9 54
YOL10091 10091shotsegy 184 32 3.8 22.8
YOL10109 10109shotsegy 406 374 0.8 4.8
YOL10307 10307shotsegy 486 745 6.48 38.85
YOL10319 10319shotsegy 301 380 1.98 11.85
YOL10331 10331shotsegy 500 776 6.9 41.4
YOL10343 10343shotsegy 594 790 4.9 29.4

TOTAL 178lines 90966 shots 2269.68 13618.05
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12.2 Deliverables

Datasets Type of 
media

Type of 
Data

Tape/File name Range Date 
delivered

Final Processing Report FTP PDF yollaRepro_002_FinalProcessingReport_
100407.pdf

07/04/2010

Final Velocities CD/DVD SEGY yollaRepro_002_3rdTomographicUpdate
_Interval_Velocity_TWT_20100118.segy

IL:33-906[1]
CL:116-1680[1]
Time:0-6000[4] 

19/01/2010

Pre- Processed Gathers 
(with Gun/streamer 
correction and Phase 
balancing/zero phase)

USB SEGY yollaRepro_002_Regularised_Gathers_IL
36-100_TWT_20100206.segy
yollaRepro_002_Regularised_Gathers_IL
101-200_TWT_20100206.segy
yollaRepro_002_Regularised_Gathers_IL
201-300_TWT_20100206.segy
yollaRepro_002_Regularised_Gathers_IL
301-400_TWT_20100206.segy
yollaRepro_002_Regularised_Gathers_IL
401-500_TWT_20100206.segy
yollaRepro_002_Regularised_Gathers_IL
501-600_TWT_20100206.segy
yollaRepro_002_Regularised_Gathers_IL
601-700_TWT_20100206.segy
yollaRepro_002_Regularised_Gathers_IL
701-800_TWT_20100206.segy
yollaRepro_002_Regularised_Gathers_IL
801-900_TWT_20100206.segy
yollaRepro_002_Regularised_Gathers_IL
901-904_TWT_20100206.segy

IL:36-904[1] 
CL:119-1677[1] 
Offset:
 160-3160[100] 
Time:0-6000[2] 

16/02/2010 to 
Randall Taylor

08/03/2010 to 
Darren Rutley

NMO Corrected PSDM 
Gathers  converted to Time 
(with Gun/streamer 
correction and Phase 
balancing/zero phase)

USB SEGY yollaRepro_002_Radon_Gathers_IL33-
100_TWT_20100206.segy
yollaRepro_002_Radon_Gathers_IL101-
200_TWT_20100206.segy
yollaRepro_002_Radon_Gathers_IL201-
300_TWT_20100206.segy
yollaRepro_002_Radon_Gathers_IL301-
400_TWT_20100206.segy
yollaRepro_002_Radon_Gathers_IL401-
500_TWT_20100206.segy
yollaRepro_002_Radon_Gathers_IL501-
600_TWT_20100206.segy
yollaRepro_002_Radon_Gathers_IL601-
700_TWT_20100206.segy
yollaRepro_002_Radon_Gathers_IL701-
800_TWT_20100206.segy
yollaRepro_002_Radon_Gathers_IL801-
900_TWT_20100206.segy
yollaRepro_002_Radon_Gathers_IL901-
906_TWT_20100206.segy

IL:33-906[1]
CL:116-1680[1]
Offset: 1060-
3060[100]
Time:0-6000[2] 

16/02/2010 to 
Randall Taylor

08/03/2010 to 
Darren Rutley

Raw and filtered/scaled
migrated stack

3592 
Tape

SEGY yollaRepro_002_FullStack_GDA94_TWT
_20100127.segy
yollaRepro_002_FullStack_GDA94_TVD
SS_20100127.segy
EnhancedFullStack_GDA94_TWT_20100
127.segy

IL:33-906[1]
CL:116-1680[1]
Time:0-6000[2]
Depth:0-
13998[3]

29/01/2010 

AVO intercept and gradient
stack

3592 
Tape

SEGY yollaRepro_002_Gradient_GDA94_TWT_
20100312.segy
yollaRepro_002_Intercept_GDA94_TWT
_20100312.segy

IL:33-906[1]
CL:116-1680[1]
Time:0-6000[2] 

15/03/2010
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Datasets Type of 
media

Type of 
Data

Tape/File name Range Date 
delivered

Near, mid and far migrated
angle stack

DVD/LT
O Tape

SEGY yollaRepro_002_AngleStack_5-
15DEG_GDA94_TWT_20100202.segy
yollaRepro_002_AngleStack_15-
25DEG_GDA94_TWT_20100202.segy
yollaRepro_002_AngleStack_25-
35DEG_GDA94_TWT_20100202.segy

IL:33-906[1]
CL:116-1680[1]
Time:0-6000[2] 

16/02/2010 to 
Randall Taylor

08/03/2010 to 
Darren Rutley
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12.3 EBCDIC header (example)
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12.4 Zerophasing coefficients
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Introduction
● This report details the testing of the pre-migration workflow for the Yolla3D 

survey.
● Tests were run for sail lines corresponding to IL 531 & 465.  All tests for both 

these lines were presented during the meeting.  Only results for IL 531 is shown 
in this presentation including:

● Signature zero phasing
● Tidal static correction
● Swell noise attenuation (SWATT)
● Dip filtering 
● Surface Related Multiple Attenuation (SRME)
● Tau-P deconvolution 
● SRME followed by Tau-P Deconvolution
● SRME followed by Tau-P Deconvolution followed by Radon Demultiple
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Source signature zero phasing
● A source signature was modelled using the supplied source array parameters. 

(see earlier report)
● A filter was then derived to convert this signature to it's zero phase equivalent.
● A  filter was also derived to convert the source signature to the zero phase 

equivalent without the bubble energy.  Tests with the two different filters were 
presented and all subsequent processing was applied to the data with the 
debubbling included in the zero phasing. 



DUGREF: yollaRepro_002 Origin Energy 4

Zero Phasing Filters – No debubble - Stack
500ms

1000ms

1500ms

2000ms
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Zero Phasing Filters – With debubble - Stack
500ms

1000ms

1500ms

2000ms
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Difference – Stack (effect of the debubble)
500ms

1000ms

1500ms

2000ms
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Tidal static correction
● Tidal tables were supplied in hard copy format. DUG scanned these and created 

electronic files that could be used for tidal calculations. 
● The tides were quite large and application of the statics improved the continuity 

of the data dramatically.  Plots of the water bottom cube before and after tidal 
corrections were generated and presented.

● Crossline 500 is shown before and after tidal statics. The traces have been 
NMOD with the supplied velocity field.
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Water Bottom (CL:500)
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Water Bottom + Tidal Static (CL:500)



DUGREF: yollaRepro_002 Origin Energy 10

Swell Noise Attenuation (SWATT)
● The data contained very little swell noise.  Swell noise attenuation was achieved 

by identifying and removing the swell noise in time-frequency bands within 
moving spatial and temporal windows.  The windows employed were 7traces x 
64ms.  Noise was only removed when it was 5 times larger than the median 
value in the window.  The process was run on NMOd CMPs to preserve primary 
energy.
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Selected CDPS – Before SWATT
4000ms

4500ms

5000ms

5500ms
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Selected CDPS – After SWATT
4000ms

4500ms

5000ms

5500ms
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Noise removed by SWATT
4000ms

4500ms

5000ms

5500ms
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Stack – Before SWATT
4000ms

4500ms

5000ms

5500ms

Very little swell noise observed
in the data



DUGREF: yollaRepro_002 Origin Energy 15

Stack – After SWATT
4000ms

4500ms

5000ms

5500ms
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Dip Filtering
● Several tests were run to remove the strong dipping noise observed on the shot 

records.  These tests include different velocity cuts applied to unmod and nmod 
shot records.  It was found that these filters also remove some of the useful 
diffraction energy in the data.  A methodology was therefore derived to try and 
preserve these diffraction.  This was achieved by dealiasing the noise in the CDP 
domain through shotpoint interpolation.

● By performing the filtering in the CDP domain the primary energy can be better 
protected because primary energy is more concentrated after normal moveout.

● Parameters for the dip filter were as follows:
● Interpolation to a shot point increment of 12.5m
● Sort to CDP and apply NMO
● Remove dipping events with dip 8.22 – 17.0 ms/trace

● One must also be careful not to remove energy that may be needed by 
subsequent processes e.g. multiples.  This always results in a trade-off.
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Interpolation – CDPs before Interpolation

1000ms

1500ms

2000ms

2500ms

Noise severely 
aliased
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Interpolation – CDPs after Interpolation

1000ms

1500ms

2000ms

2500ms

Noise  
de-aliased
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Interpolated CDPs - before dip filter
500ms

1000ms

1500ms

2000ms
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Interpolated CDPs - after dip filter
500ms

1000ms

1500ms

2000ms

One must be careful not
to remove multiple energy
before SRME. 
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Interpolated CDPs – dipping noise removed
500ms

1000ms

1500ms

2000ms
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Stack – before dip filter
500ms

1000ms

1500ms

2000ms
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Stack – after dip filter
500ms

1000ms

1500ms

2000ms
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Stack – noise removed by dip filter
500ms

1000ms

1500ms

2000ms
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Tau-P Domain Deconvolution
● Tau-P deconvolution tests were run on their own and compared with SRME and 

also run after SRME.  Each of the two methods were beneficial and the 
combination of the two methods resulted in more efficient multiple attenuation.

● Gaps of 32 and 42ms, and operator lengths of 320ms and 600ms were 
tested.

● A gap of 32ms and an operator of 320ms gave the optimum results.  (It must 
be noted that the differences were quite small).
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CDP – before Tau-P deconvolution (Gap: 32ms)
1500ms

2000ms

2500ms

3000ms
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CDP – after Tau-P deconvolution (Gap: 32ms)
1500ms

2000ms

2500ms

3000ms
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CDP – noise removed by Tau-P decon (Gap:32ms)
1500ms

2000ms

2500ms

3000ms



DUGREF: yollaRepro_002 Origin Energy 29

Stack – before Tau-P deconvolution (Gap: 32ms)
500ms

1000ms

1500ms

2000ms
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Stack – after Tau-P deconvolution (Gap: 32ms)
500ms

1000ms

1500ms

2000ms
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Noise removed by Tau-P deconvolution 
500ms

1000ms

1500ms

2000ms
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CDP – before Tau-P deconvolution (Gap: 42ms)
1500ms

2000ms

2500ms

3000ms
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CDP – after Tau-P deconvolution (Gap: 42ms)
1500ms

2000ms

2500ms

3000ms
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CDP – noise removed by Tau-P decon (Gap: 42ms)
1500ms

2000ms

2500ms

3000ms



DUGREF: yollaRepro_002 Origin Energy 35

Stack – before Tau-P deconvolution (Gap: 42ms)
500ms

1000ms

1500ms

2000ms
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Stack – after Tau-P deconvolution (Gap: 42ms)
500ms

1000ms

1500ms

2000ms
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Noise removed by Tau-P deconvolution
500ms

1000ms

1500ms

2000ms
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Surface Related Multiple Elimination
● Surface related multiples were modelled and adaptively subtracted from the data. 
● Shotpoints were interpolated and the near trace extrapolated to zero offset 

before SRME.
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CDPs – before SRME
1000ms

1500ms

2000ms

2500ms
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CDPs – after SRME
1000ms

1500ms

2000ms

2500ms
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CDPs – Noise removed by SRME
1000ms

1500ms

2000ms

2500ms
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Stack – before SRME
1000ms

1500ms

2000ms

2500ms
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Stack – after SRME
1000ms

1500ms

2000ms

2500ms
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Stack – Noise removed by SRME
1000ms

1500ms

2000ms

2500ms
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SRME and Tau-P deconvolution
● Application of Tau-P deconvolution after SRME resulted in a stacked section with 

less multiple energy in it.
● A mild mute was also applied in the Tau-P domain.
● Gaps tested:

● 32ms
● 42ms

● Operators tested:
● 320ms 
● 600ms

● The 32ms gap with a 600ms operator was chosen as the parameters to use.



DUGREF: yollaRepro_002 Origin Energy 46

SRME CDPs – before TauP Decon
500ms

1000ms

1500ms

2000ms
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SRME CDPs – after TauP Decon (32ms gap)
500ms

1000ms

1500ms

2000ms
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SRME CDPs – noise removed by TauP Decon
500ms

1000ms

1500ms

2000ms
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Stack – SRME only
500ms

1000ms

1500ms

2000ms
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Stack – SRME and TauP Decon (32ms gap)
500ms

1000ms

1500ms

2000ms
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Stack – noise removed by TauP Decon (32ms gap)
500ms

1000ms

1500ms

2000ms
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SRME CDPs – before TauP Decon (42ms gap)
500ms

1000ms

1500ms

2000ms
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SRME CDPs – after TauP Decon (42ms gap)
500ms

1000ms

1500ms

2000ms
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Noise removed by TauP Decon (42ms gap)
500ms

1000ms

1500ms

2000ms
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Stack – SRME before TauP Decon
500ms

1000ms

1500ms

2000ms
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Stack – SRME after TauP Decon (42ms gap)
500ms

1000ms

1500ms

2000ms
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Stack – Noise removed by TauP decon (42ms gap)
500ms

1000ms

1500ms

2000ms
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Radon Demultiple (This is preliminary!)
● Initial tests were run for Radon demultiple.  (These will be revisited when the 

velocity field has been repicked.)
● A very mild radon demultiple was used to remove any remnant multiple energy 

and dipping noise.  Shot point interpolation was again used to de-alias the 
multiple energy.

● Parameters used for this flow were as follows:
● Modelled mulitples: -300 to 2500 ms at the far trace
● Removed multiples: 200 to 2500 ms at the far trace
● Offset of far trace: 3100m
● Hyperbolic basis functions were employed
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CDPs – before Radon
500ms
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1500ms

2000ms
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CDPs – after Radon
500ms

1000ms

1500ms

2000ms
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Stack – before Radon
500ms

1000ms

1500ms

2000ms
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Stack – after Radon
500ms

1000ms

1500ms

2000ms
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Stack – Noise removed by Radon demultiple
500ms

1000ms

1500ms

2000ms
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Summary
● A source signature was modelled using the source information in the supplied 

acquisition reports.
● A filter was then derived to convert this signature to it's zero phase equivalent.
● This report shows the result of applying this filter to the modelled signature and to 

the data.
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Modelled source signature without receiver ghost
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Modelled source signature with receiver ghost
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Amplitude spectrum of modelled signature

Source ghost (6m)

Rcv ghost (10m)
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Result of zero-phasing

Zero phase equivalent (Red)
Zero phasing result (Green)
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Near trace before zero-phasing

Time=samplesx2



DUGREF: yollaRepro_002 Origin Energy Resources Ltd 8

Near trace after zero-phasing

Inflection point at seafloor
turns into a zero phase trough

Time=samplesx2
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Debubbling option

Randall – this is what I meant with debubbling (The green signature is the result of a long gap
deconvolution applied to the signature. The zero phase equivalent of this signature can be used
as the target wavelet)
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Velocity Report:

● This report outlines the method of radon velocity field picking, using the DUG 
velocity picker. Both stack and semblance picking methodologies are shown.
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Picking velocities: Stacks

The DUG velocity picking program uses stacks generated with velocity variations to 
create movies.  This is done by choosing a central function (in this case the 
supplied velocities) and applying percentage variations to generate a number of 
velocity functions or fans. The data is then stacked using these fans to create a 
series of images that vary only in the velocity used for normal move out. 

For this project the velocity variation between images is 0.6% at 0s, 1.3% at 1s, 3.0% 
at 5s, and 3.3% at 6s and 11 images were generated.

Picks on the stack are colour coded for quality control purposes. Picks slower than 
the velocity used to create the stack are yellow, picks faster than the velocity used 
to create the stack are purple and picks close to the current stack's velocity are 
green.

Below are the 7 central stacks in ascending order of velocity for both testlines.
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Velocity fans

Stacks are built using these 
velocity profiles which vary by
constant amounts from the 
central function
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YOL00493: Stack 1

Velocity function used 
to generate the stack
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YOL00493: Stack 2
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YOL00493: Stack 3
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YOL00493: Stack 4 (Central Velocity Function)
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YOL00493: Stack 5
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YOL00493: Stack 6
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YOL00493: Stack 7
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YOL00427: Stack 1
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YOL00427: Stack 2
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YOL00427: Stack 3
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YOL00427: Stack 4 
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YOL00427: Stack 5
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YOL00427: Stack 6
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YOL00427: Stack 7
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Picking velocities: Semblance plots

● The DUG velocity picking program also has a semblance based picking 
functionality. Included on this display is the interval velocity profile, the current 
RMS profile and the old velocity profile (including the fans mentioned above).

● Below are images of the semblance and gather every 2km along both testlines. An 
image of the stack has been included for reference.
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YOL00493: Semblance

Interval 
Velocity

Current 
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(White)Current 

Location

Previous Picks
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(Broken lines)
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YOL00493: Semblance
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YOL00493: Semblance
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YOL00493: Semblance
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YOL00493: Semblance
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YOL00493: Semblance
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YOL00493: Semblance
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YOL00493: Semblance
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YOL00427: Semblance
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YOL00427: Semblance
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YOL00427: Semblance
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YOL00427: Semblance
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YOL00427: Semblance
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YOL00427: Semblance
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YOL00427: Semblance
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YOL00427: Semblance
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Gathers YOL00493: Client Velocities
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Gathers YOL00493: Radon Velocities
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Gathers YOL00427: Client Velocities
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Gathers YOL00427: Radon Velocities
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Stack: YOL00427 – Old Velocities
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Stack: YOL00427 – New Velocities
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Stack: YOL00493 – Old Velocities
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Stack: YOL00493 – New Velocities
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Radon Tests

Radon demultiple tests were performed for the two test lines. The gathers were nmod 
with the re-picked velocity functions.

Tests include the following moveouts mutes:

● 100ms, 150ms and 200ms at the far offset (~3100m).

The results of these test are shown below in both the the CMP and stack domains.
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YOL00493 – Radon mute of 200ms at 3100m
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YOL00493 – Radon mute of 150ms at 3100m
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YOL00493 – Radon mute of 100ms at 3100m
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YOL00427 – Radon mute of 200ms at 3300m
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YOL00427 – Radon mute of 150ms at 3100m
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YOL00427 – Radon mute of 100ms at 3100m
1s

1.5s

2s

2.5

3s



DUGREF: yollaRepro_002 Origin Energy Resources Ltd 9

YOL00493 – Radon mute of 200ms at 3100m
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YOL00493 – Radon mute of 150ms at 3100m
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YOL00493 – Radon mute of 100ms at 3100m
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YOL00427 – Radon mute of 200ms at 3100m
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YOL00427 – Radon mute of 150ms at 3100m
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YOL00427 – Radon mute of 100ms at 3100m
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Radon Testing Update:

● This report contains the images requested by Origin on the 3rd of August.  These 
include Pre/Post Radon difference plots in both the stack and gather domain and 
images of deeper sections.
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Radon Tests - YOL00427

Test Line YOL00427
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YOL00427 – Pre-Radon Gathers
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YOL00427 – Radon mute of 200ms at 3100m
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YOL00427 – Difference
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YOL00427 – Radon mute of 150ms at 3100m
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YOL00427 – Difference
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YOL00427 – Radon mute of 100ms at 3100m
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YOL00427 – Difference
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YOL00427 – Reference Stack
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YOL00427 – Radon mute of 200ms at 3100m
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YOL00427 – Difference
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YOL00427 – Radon mute of 150ms at 3100m
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YOL00427 – Difference
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YOL00427 – Radon mute of 100ms at 3100m
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YOL00427 – Difference
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Radon Tests - YOL00493

Test Line YOL00493
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YOL00493 – Pre-Radon Gathers
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YOL00493 – Radon mute of 200ms at 3100m
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YOL00493 – Difference
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YOL00493 – Radon mute of 150ms at 3100m
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YOL00493 – Difference
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YOL00493 – Radon mute of 100ms at 3100m
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YOL00493 – Difference
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YOL00493 – Reference Stack
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YOL00493 – Radon mute of 200ms at 3100m
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YOL00493 – Difference
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YOL00493 – Radon mute of 150ms at 3100m
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YOL00493 – Difference
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YOL00493 – Radon mute of 100ms at 3100m
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Deeper Sections
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YOL00427 – Client Supplied Velocities
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YOL00427 – DUG Velocities
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YOL00493 – Client Supplied Velocities
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YOL00493 – DUG Velocities
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◼ OVERVIEW OF MODEL-BUILDING STRATEGY

◼ WELL TIES

◼ VELOCITY MODEL SCALING
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Derivation of a Geostatistical Velocity Model 
For Anisotropic Migration 

● The model-building workflow has involved the following:

● Calibration of time depth pairs via synthetics.

● Emphasis has been placed on achieving a good synthetic-to-seismic well 
tie; and ensuring checkshot velocities mimic the interval velocity of the well.

● Smoothing of initial seismic-derived interval velocities.

● Geostatistical scaling of the initial velocity model to tie the well control and 
produce a velocity model which provides the most accurate depth conversion.

● Geostatistical scaling enforces geophysically and geologically constrained 
geostatistics which utilise all available information (existing velocity models, 
seismic horizons and well data) to produce a data consistent update. 

● The background trend is a stable, long wavelength solution in the form of a 
polynomial function of geologically meaningful and measurable quantities.

● The following slide provides an overview of the velocity model scaling 
workflow.
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Velocity Model Scaling Strategy
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◼ OVERVIEW OF MODEL-BUILDING STRATEGY

◼ WELL TIES

◼ VELOCITY MODEL SCALING
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Data for Well Ties

Wells: Yolla-1, Yolla-2, Yolla-3 and Bass-1

Note: no density curve available for 
Bass-1; density set to 2.0g/cc for the 
purposes of a synthetic tie

Note: no checkshot for Yolla-3; using 
checkshot from Yolla-4 and sonic log 
from Yolla-3 for purposes of a synthetic tie

The time-depth pairs derived from the Yolla-1 tie have been deemed the 
most reliable input for velocity model scaling.

A zero phase wavelet 
(normal polarity)
has been used to 
generate synthetic ties
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Well Synthetic: Yolla-1

Boxed area indicates time depth 
pairs used for velocity model scaling
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Well Synthetic: Yolla-2
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Well Synthetic: Bass-1
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Well Synthetic: Yolla-3
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Well Synthetic: Yolla-4
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◼ OVERVIEW OF MODEL-BUILDING STRATEGY

◼ WELL TIES

◼ VELOCITY MODEL SCALING



DUGREF: yollaRepro_002 Origin Energy Resources Ltd 13

Derivation of a velocity model 
For Anisotropic Migration 

VINTT

Smoothed 
VINTT

Geostatistically 
scaled VINTT
Incorporating 
a depth trend

Smoothed
Geostatistically
 scaled VINTT
incorporating 
a depth trend

Calibrated 
time depth pairs

Original VRMST

Extrapolated
VRMST

Smoothing VRMST

VINTZ
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VRMST from first round of post migration picks

IL 535

CL 1009

TWT 3000msec
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Extrapolated VRMST

IL 535

CL 1009

TWT 3000msec



DUGREF: yollaRepro_002 Origin Energy Resources Ltd 16

Smoothed VRMST
with 800m x 800m x 360msec filter

IL 535

CL 1009

TWT 3000msec
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VINTT from smoothed VRMST

IL 535

CL 1009

TWT 3000msec
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Smoothed VINTT 
with 800m x 800m x 360msec filter

-118.9
-139.67
-152.07

Mean  depth ± 136.88Δ

IL 535

CL 1009

TWT 3000msec

IL 535

CL 1009

TWT 3000msec
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Geostatistically scaled VINTT
with depth and depth below water bottom trend

-8.49
-6.31
5.52

Mean  depth ± 6.77Δ

IL 535

CL 1009

TWT 3000msec
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Geostatistically scaled VINTT
with depth and depth below water bottom trend; and smoothing applied

Mean  depth ± 4.58Δ

-2.41
-0.61
10.73

IL 535

CL 1009

TWT 3000msec
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Geostatistically scaled VINTT 
with smoothed depth and depth below water bottom trend used as drift volume.

Mean  depth ± 2.71Δ

2.31
-3.98
1.86

IL 535

CL 1009

TWT 3000msec

This model was chosen for the second round of migration.
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IL 535

CL 1009

Depth 7500m

VINTZ 
converted from the final geostatistically scaled VINTT model
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Process Flow
● A VRMST model was exported after the second round of post migration picking.  
● Differences between the new VRMST model and the previous geostatistically 

scaled velocity (VRMST) was calculated to get the delta field.
● Smoothing applied on the delta field. The smoothed delta field was converted to 

depth using geostatistically scaled velocity (VINTZ).
● Different scale applied to delta field to output different epsilons.
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Delta field in time domain

TWT 3000msec

CL 913
IL 561
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Smoothed delta field
with 2400m x 2400m x 480msec filter 

CL 913
IL 561

TWT 3000msec
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Delta field in depth
converted to depth using the geostatistically scaled velocity

CL 913
IL 561

Depth 7500m
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Summary
● A problem was identified with the initial tomographic updates. The gathers used 

to pick the anisotropic migration parameter were on a 500 x 500m grid. During 
tomography the cell sizes were much smaller which meant that some cells had 
no rays passing through them. This caused a footprint in the updates which 
resulted in oscillations in some events after depth conversion. These variations in 
velocities were very small.

● The output from the 2nd tomographic update migration was reduced to 50x50m 
with smaller scale lengths in mind for subsequent updates. It was decided to re-
migrate this update with the errors corrected for in the velocity field.

● This removed the oscillations in events and is now being picked for the 3rd 
update.
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Anisotropic migration gathers and stacks
at IL 681, CL 1421

Map View of IL/CL location

CL 1421

IL 681

Stack 
colour bar



DUGREF: yollaRepro_002 Origin Energy Resources Ltd 4

2nd Tomography migration gathers & stacks
at IL 681, CL 1421

CL 1421

IL 681

Stack 
colour bar

Oscillations
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Fixed 2nd Tomography migration gathers & stacks
at IL 681, CL 1421

CL 1421

IL 681

Stack 
colour bar



DUGREF: yollaRepro_002 Origin Energy Resources Ltd 6

Fixed 2nd Tomography migration gathers &stacks
at IL 681, CL 1421 with velocity update (1+2) overlain

Stack 
colour bar

Velocity 
update
colour bar

CL 1421

IL 681
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Anisotropic migration gathers and stacks
at IL 741, CL 741

CL 741

IL 741

Stack 
colour bar
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2nd Tomography migration gathers & stacks
at IL 741, CL 741

CL 741

IL 741

Stack 
colour bar

Oscillations
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Fixed 2nd Tomography migration gathers & stacks
at IL 741, CL 741

CL 741

IL 741

Stack 
colour bar
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Fixed 2nd Tomography migration gathers & stacks
at IL 741, CL 741 with velocity update (1+2) overlain

CL 741

IL 741

Stack 
colour bar

Velocity 
update
colour bar
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Anisotropic migration gathers and stacks
at IL 361, CL 1021

CL 1021

IL 361

Stack 
colour bar
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2nd Tomography migration gathers & stacks
at IL 361, CL 1021

CL 1021

IL 361

Stack 
colour bar

Oscillations
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Fixed 2nd Tomography migration gathers & stacks
at IL 361, CL 1021

CL 1021

IL 361

Stack 
colour bar
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Fixed 2nd Tomography migration gathers & stacks
at IL 361, CL 1021 with velocity update (1+2) overlain

CL 1021

IL 361

Stack 
colour bar

Velocity 
update
colour bar
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Anisotropic migration gathers and stacks
at IL 241, CL 541

CL 541

IL 241

Stack 
colour bar
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2nd Tomography migration gathers & stacks
at IL 241, CL 541

CL 541

IL 241

Stack 
colour bar

Oscillations



DUGREF: yollaRepro_002 Origin Energy Resources Ltd 17

Fixed 2nd Tomography migration gathers & stacks
at IL 241, CL 541

CL 541

IL 241

Stack 
colour bar
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Fixed 2nd Tomography migration gathers & stacks
at IL 241, CL 541 with velocity update (1+2) overlain

CL 541

IL 241

Stack 
colour bar

Velocity 
update
colour bar
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Overview
● Data regularisation (DUGREG) was run for the whole data volume.

● A comparison of the migrated data using the normal vs DUGREG input is 
shown in this presentation.

● The DUGREG dataset is used as input to all future migration tests/updates.
● While tomographic velocity updating is in progress, more tests were run to see if 

the imaging of the structures in the deep could be improved by increasing the 
velocities even more.  

● A test was run where the velocities in the deep was scaled by 120%. This 
improved the continuity of the deeper events.
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Migration result (No DUGREG)
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Migration result (DUGREG)

Improved continuity
and less noisy due
to regularisation



DUGREF: yollaRepro_002 Origin Energy Resources Ltd 5

Migration result (No DUGREG)
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Migration result (DUGREG)
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Migration result (velocities scaled by 110%)
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Migration result (velocities scaled by 120%)

Improved imaging
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Migration result (velocities scaled by 110%)
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Migration result (velocities scaled by 120%)
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